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ABSTRACT
INTRODUCTION: A report from the Institute of Medicine referred that “being male or female is  a determinant variable that should be 
considered when analyzing basic and clinical research”. 
OBJECTIVES: This work aims to look at gender differences  concerning food consumption, health status, chronic diseases and 
well-being indicators such as: energy, mood, concentration, stress, productivity in University of Porto’s workers. 
METHODOLOGY: A cross sectional observational study was conducted. Data collection was developed through the application 
of a self-administrated questionnaire. 513 university employees were assessed, including academic and non-academic workers.
RESULTS: A larger number of women had breakfast (97.3% vs. 91.0%; p=0.002), mid-morning (57.0% vs. 35,3%; p<0.001) and 
mid-afternoon snacks (66.8% vs. 41.5%; p<0.001), everyday compared with men The frequency of consumption of fruit (58.1% 
vs. 29.1%; p<0.001) and vegetables (46.4% vs. 32.2%; p<0.001) everyday was higher in women than men. The frequency of 
consumption of alcoholic beverages at the workplace was higher in men (59.9% vs. 29.2%; p<0.001 – percentages of consumption 
at least once a week).
Compared to men, women reported more frequently to suffer from chronic diseases and to have a worse health status, as well as 
a worst well-being at the workplace.
CONCLUSIONS: Women reported to have worse health status and well-being, despite the best eating habits which could be explored 
and treated as an occupational concern.
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RESUMO
INTRODUÇÃO: Um relatório do Institute of Medicine referiu que “ser homem ou mulher é uma variável determinante que deve ser 
considerada quando realizada investigação básica e clínica”.
OBJETIVOS: Este trabalho tem como objetivo analisar as diferenças entre géneros quanto ao consumo de alimentos, estado de 
saúde, doenças crónicas e indicadores de bem-estar como: energia, humor, concentração, stress e produtividade nos trabalhadores 
da Universidade do Porto.
METODOLOGIA: Foi realizado um estudo observacional de corte transversal. A recolha de dados foi desenvolvida através da aplicação 
de um questionário autoadministrado. Foram avaliados 513 colaboradores, incluindo docentes e não docentes.
RESULTADOS: Um maior número de mulheres realizou o pequeno-almoço (97,3% vs. 91,0%; p = 0,002), meio da manhã (57,0% vs. 35,3%; 
p <0,001) e meio da tarde (66,8% vs. 41,5%; p <0,001) ), todos os dias em comparação com os homens. A frequência de consumo de 
frutas (58,1% vs. 29,1%; p <0,001) e hortícolas (46,4% vs. 32,2%; p <0,001) com uma periodicidade diária foi maior em mulheres do que 
em homens. A frequência de consumo de bebidas alcoólicas no local de trabalho foi maior em homens (59,9% vs. 29,2%; p <0,001 
- percentagens de consumo relativas a pelo menos uma vez uma semana). Em comparação com os homens, as mulheres relataram 
mais frequentemente sofrer de doenças crónicas e ter um pior estado de saúde, bem como um pior bem-estar no local de trabalho.
CONCLUSÕES: As mulheres relataram um pior estado de saúde e bem-estar, apesar dos melhores hábitos alimentares, o que poderá 
ser explorado e tratado como uma preocupação ao nível da saúde ocupacional.
PALAVRAS-CHAVE
Doenças crónicas, Consumo alimentar, Género, Estado de saúde, Saúde ocupacional
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INTRODUCTION
A sedentary lifestyle and poor eating habits are frequently associated 
with the onset of Noncommunicable Diseases (NCDs), such as 
obesity, type 2 diabetes, cardiovascular disease and some cancers 
(1). These conditions have been raising at younger ages, affecting 
the active population (2). Thus, NCDs have impact not only on health 
and quality of life of individuals and their families, but also on the 
socio-economic structure of a country (1).
A report from the Institute of Medicine noted that “being male or 
female is an important variable that should be considered when 
analyzing basic and clinical research” (3). The report also stated that 
“the understanding of gender differences in health and illness merits 
serious scientific enquiry in all aspects of biomedical and health-
related research” (3).
Gender differences in behavior and cognition were also noted to play 
a part in differences in health (4). Observations show that the female 
survival advantage is a relatively modern phenomenon, that it has 
varied considerably over time, and that it differs between countries, 
pointing to the need of considering the environmental and behavioral 
factors in gender differences in health (5-7).
According to various authors, health and well-being may affect 
productivity through absenteeism and presenteeism (lack of full 
functioning and performance at work often due to the diminished 
health of workers) (8, 9). Attending that well-being at worksite seems 
to have a positive correlation with health status, programs to promote 
health of workers are justified, playing an important role on improving 
productivity, happiness and health (10, 11), particularly in women 
workforce (12).
This work aims to look at gender differences related to food 
consumption, health status, chronic diseases and well-being 
indicators such as: energy, mood, concentration, stress, productivity 
in University of Porto’s workers.
METHODOLOGY
The university under analysis had 3307 employees: 1750 teachers 
and researchers (academic), 1551 non-teaching staff (non-academic) 
(13).
From the total of human sources, participants were randomly 
selected. A cross sectional observational study was conducted.
Informed consent was obtained and the purpose of the study was 
individually explained after approval by the Ethics Committee of the 
University.
Data collection was performed during labor hours and it was obtained 
through the application of a self-administrated questionnaire, 
developed according to the aim of the study. Participants were asked 
to report the frequency or quantity of fresh fruit, soup, vegetables, 
alcoholic and water consumption at the workplace. For the analysis 
of the frequency of consumption, a scale of 4, 6 or 8 points was 
used, depending on the factor under analysis. They were also asked 
to classify in a scale of 5 points their health status, between very 
bad to very good. Levels of energy, mood, concentration, stress and 
productivity were reported using also a scale of 5 points, between 
very low and very high. Respondents were also questioned about 
suffering from any chronic disease and asked to identify them. After 
data collection, reported diseases were grouped according to the 
etiology. Socio-demographic questions were also included. 
Normality distribution of cardinal variables was tested applying 
skewness and kurtosis. Only the Body Mass Index (BMI) was 
considered a variable with a normal distribution.
Descriptive statistical analysis was performed crossing with gender. 
Student’s t-test for was applied to identify statistical difference in 
normal variables. Mann-Whitney was used to determine statistical 
difference between nominal and ordinal variables and Chi Square 
for nominal variables. Mean and standard deviation or median and 
interquartile range were used to describe the variables according 
upon the shape of their distribution. The significance level assumed 
in hypothesis testing was 5% maximum. Data analysis was performed 
using IBM SPSS® Statistics 24.0 for Windows® (2012, SPSS Inc., 
Chicago, USA).
During data treatment, the variables of frequency of consumption with 
lowest percentage of response (in case of Table 1: “never”, “1 day/
week”, “2 days/week”, “3 days/week” and “4 days/week”; in case 
of table 2: “never”, “<1 day/week”, “1 day/week” , “2-4 days/week” 
and “5-6 days/week”; in case of Table 3: “never”, “1-2 days/week” 
and “3-4 days/week”) were grouped and compared with “everyday” 
variable (or in case of Table 2 “every day, 1x/day”, “every day, 2x/
day” and “every day, 3x/day”).
RESULTS 
Socio-demographic characteristics
There were assessed 513 employees, including academic and non-
academic workers. The majority of them were women (N= 323; 63.0%) 
and married, had a university degree and developed non-academic 
activity.
Generally, university workers reported a sedentary lifestyle, 81.5% 
of them answered that they spend most of the time seated and 
that their work was not very physically demanding (74.5%). No 
differences were found between genders regarding to this topic. 
Additionally, 59.7% of individuals go to work by car and only 29.7% 
use public transports, which also contributes to a sedentary activity. 
Furthermore, only 48.2% of individuals reported to practice any type 
of physical activity. Males reported to be more active than women 
(59.1% vs. 42.5%; p<0.001). 
Anthropometric characterization
About 46% of individuals were overweight. According student’s t-test 
statistical differences between gender were observed, with males 
presenting with  a higher BMI than women (26.1 ± 3.7 vs. 24.5 ± 
4.3 kg/m2; p<0.001).
Food Habits
Statistically significant differences were observed between genders 
regarding meals patterns  with breakfast, mid-morning and mid-
afternoon snacks being eaten everyday more frequently in women 
compared with men (97.3% vs. 91.0%; p=0.002), (57.0% vs. 35.3%; 
p<0.001) and (66.8% vs. 41.5%; p<0.001), respectively. These results 
are presented on Table 1.
Although 80% of participants considered to have a healthy diet at the 
workplace, only 48.2% ate fresh fruit, 37.9% ate soup and 41.5% ate 
vegetables at least once a day at the workplace (Table 2). 
Statistically significant differences were observed between genders 
regarding  frequency of intake of fruit, soup and vegetables, with 
more women consuming  fruit and vegetables daily (58.0% vs 29.1%; 
p<0.001 and 46.4% vs 32.1%; p=0.002, respectively).  
Despite this, about 30% of women reported to drink alcoholic 
beverages at the workplace nevertheless, its frequency was even 
higher in men, as shown on Table 3 (p<0.001). 
No differences were found on water intake at the workplace between 
gender, and the average consumption was 1.1 L (±0.6 L), which was 
in accordance with recommendations.
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Frequency of fruit, soup and vegetables consumption at the workplace 
according to gender
Table 2
% p
GLOBAL WOMEN MEN
Fruit
Never
51.9 42.0 70.9
<0.001
<1 day/week
1 day/week
2-4 days/week
5-6 days/week
Everyday, 1x/day
48.1 58.0 29.1Everyday, 2x/day
Everyday, >2x/day
Soup
Never
62.1 59.2 67.1
0.080
<1 day/week
1 day/week
2-4 days/week
5-6 days/week
Everyday, 1x/day
37.9 40.8 32.9Everyday, 2x/day
Everyday, >2x/day
Vegetables 
Never
58.6 53.6 67.9
0.002
<1 day/week
1 day/week
2-4 days/week
5-6 days/week
Everyday, 1x/day
41.4 46.4 32.1Everyday, 2x/day
Everyday, >2x/day
Qui-Square test
The variables with lowest percentage of response (“never”, “<1 day/week”, “1 day/week”, 
“2-4 days/week” and “5-6 days/week”) were grouped and compared with “everyday” 
variable (“everyday, 1x/day”, “everyday, 2x/day” and “everyday, 3x/day”).
Frequency of alcoholic beverages consumption at the workplace 
according to gender
Table 3
% p
GLOBAL WOMEN MEN
Frequency
Never
92.1 97 83.1
<0.001
1-2 days/week
3-4 days/week
Everyday 7.9 3.0 16.9
Qui-Square test
The variables with lowest percentage of response (“never”, “1-2 days/week” and “3-4 
days/week”) were grouped and compared with “everyday” variable.
Well-being at the workplace
Workers of male gender reported more frequently to have  higher energy 
(Table 6) and mood level (Table 6) than women, at the workplace. On 
the other hand, a higher percentage of women reported to have a great 
stress level (Table 6) than men. 
No differences were found in terms of reported concentration and 
productivity between gender in our study.
DISCUSSION
Workers under analyses have a sedentary activity. Similar results were 
found by other authors related to physical activity of workers with 
similar professional activity (15, 16). This sedentary lifestyle is usually 
associated with a worse health status (17-19), which contributes to 
make these workers a risky group.
In general workers had unhealthy eating habits, considering studied 
variables. However, women reported to have healthier eating habits than 
men. This assumption is made considering as indicators of healthy eating 
the higher frequency of having breakfast and intermediate meals, the 
higher frequency of soup, fruit and vegetables consumption, the higher 
consumption of water and lower alcoholic beverages consumption, 
at the workplace. The low consumption of fruit and vegetables at the 
workplace may indicate that daily recommendation for these food groups 
Frequency of having breakfast and intermediate meals according to 
gender
Table 1
% p
GLOBAL WOMEN MEN
Breakfast
Never
4.9 2.6 9.0
0.002
1 day/week
2 days/week
3 days/week
4 days/week
Everyday 95.1 97.3 91.0
Mid-morning 
snack
Never
50.5 43.0 64.7
<0.001
1 day/week
2 days/week
3 days/week
4 days/week
Everyday 49.5 57.0 35.3
Mid-afternoon 
snack
Never
42.0 33.2 58.5
<0.001
1 day/week
2 days/week
3 days/week
4 days/week
Everyday 58.0 66.8 41.5
Qui-Square test
The variables with lowest percentage of response (“never”, “1 day/week”, “2 days/week”, 
“3 days/week” and “4 days/week”) were grouped and compared with “everyday” variable.
Health Status and Chronic Diseases
Globally, 57.7% of respondents considered their health status as 
“Good” or “Very Good”. A small percentage of them considered it bad 
or very bad. Even though results showed that more women reported a 
bad health status (5%), when compared to men (3%), no differences 
were found between gender in terms self-evaluation of health status 
(Table 4). 
Although no significant differences were found regarding report of 
chronic diseases between gender (Table 5), a higher percentage of 
women reported to suffer from chronic disease (27.9% of women vs. 
23.0% of men). 
In our study absenteeism was reported to be higher in women (13.5% 
vs. 0%; p = 0.016) and 61.5% of women indicated that they had missed 
work in the previous year due to a chronic disease.
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(20) will be hardly achieved. The observed difference between gender in 
this study was explained by Courtenay that argued that healthy eating 
might be stereotyped as a “feminine” practice, and therefore men who 
are concerned about their masculinity might not choose healthier foods 
even if they knew that they should do this (21).
Attending to these results, the promotion of consumption of these food 
groups at the workplace may contribute to the achievement of nutritional 
recommendations, special in men. Andreyeva and Luedicke reported 
that an increase on consumption was accomplished by offering cash-
value vouchers to purchase fruits and vegetables or increase fruit and 
vegetables availability and accessibility at the workplace (22, 23). 
According to our results workers gender did not seem to influence their 
health status, which is contradictory with other authors, that indicated 
men as usually reporting a worse health status  associated to their 
occupational tasks at work (24, 25). Once, at university settings, men and 
women play identical functions, no differences were found at this level.
The major diseases of adult life have a strong behavioural element (27) 
meaning  that studies of gender differences in health behaviours could 
play an important role in understanding gender difference in health and 
illness. A study of cardiovascular disease mortality in 24 countries found 
that gender differences in five risk factors explained over 40% of the 
gender difference in mortality (28). Many studies of health behaviours 
have found that men have higher rates of risky behaviours and lower 
rates of a range of healthy and hygienic practices than women (4). 
However, according to recent findings, cardiovascular diseases are 
more common in women than in men (29) and in Portugal, the number 
of deaths caused by cardiovascular diseases was higher in women in 
2014 (30). We didn’t study incidence of illness, but the report of these 
conditions, but also in our study women reported less frequently to 
suffer from cardiovascular and endocrine diseases compared to men. 
However, this difference wasn’t statistical significantly.
Well-being is a summative concept that characterizes the quality of 
working lives, and it may be seen as a major determinant of productivity 
at the individual, enterprise, and societal levels (31-34). The key for 
maintaining the effective functioning of the workforce is the concept 
of wellbeing, which encompasses more than just one’s state of health; 
it is also a reflection of one’s satisfaction with work and life (35). 
Difference in well-being shows a great influence of gender on welfare 
at the workplace. This research showed a worst well-being reported 
by women. For this worst well-being status of women, several tasks 
may be considered such as the responsibilities of women at home, in 
addition to hours of formal work (36-38). According to several authors, 
women are exposed to different physical and psychological stressors 
at and outside work (39-41). Also in other relevant studies, stress was 
found to be higher in women (12, 40, 42-47).
In our study, no statistical differences were observed between genders 
related to health status and chronic diseases. However, men reported 
more frequently to have higher energy and mood levels, but stress 
seems to be higher in women. Nevertheless, in general, women 
seem to have better food habits than men. These differences seem to 
constitute a paradigm since, better eating habits should be associated 
with a better health status and well-being, but women reported to have 
Health Status reported by University of Porto employees’ according 
to gender
Table 4
%
FEMALE MALE GLOBAL
Very Bad 2.1 1.1 1.8
Bad 3.3 2.3 2.9
Reasonable 36.6 39.2 37.5
Good 49.5 46.6 48.5
Very Good 8.4 10.8 9.2
p
Median (IQR) 3 (2-3) 3 (2-3) 0.723
Mann-Withney test was used to compare Median (IQR) between gender
Reported chronic diseases according to gender
Table 5
Qui-Square test
% p
GLOBAL WOMEN MEN
Chronic 
Diseases
Cardiovascular and 
Circulatory 29.1 27.9 32.6 0.626
Lung and 
Respiratory 15.2 15.6 14.0 0.353
Neuro 4.8 4.9 4.7 0.672
Gastrointestinal 6.7 6.6 7.0 0.739
Cancer 0.6 0.8 0.0 0.494
Endocrine 13.9 11.5 20.9 0.400
Inflamatory and 
Autoimune 6.1 6.6 4.7 0.406
Osteoarticular 17.6 19.7 11.6 0.056
Others 6.1 6.6 4.7 0.406
Energy, Mood and Stress levels according to gender
Table 6
%
WOMEN MEN GLOBAL
Energy Levels
Very Low 0.6 0.0 0.4
Low 2.7 1.7 2.4
Reasonable 44.4 37.1 41.9
High 46.2 52.0 48.2
Very High 6.1 9.1 7.1
p
Median (IQR) 3 (2-3) 3 (2-3) 0.033
Mood 
Levels
Very Low 0.0 0.0 0.0
Low 3.4 2.3 3.0
Reasonable 37.6 31.1 35.3
High 46.8 49.7 47.8
Very High 12.2 16.9 13.9
p
Median (IQR) 3 (2-3) 3 (2-3) 0.050
Stress Levels
Very Low 1.5 2.8 2.0
Low 11.8 20.5 14.8
Reasonable 38.4 47.2 41.4
High 35.0 21.6 30.4
Very High 13.3 8.0 11.4
p
Median (IQR) 2 (2-3) 2 (2-3) <0.001
Mann-Withney test was used to compare Median (IQR) between gender
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worse health status and well-being, despite the best eating habits 
which could be explored and treated as an occupational concern.
This knowledge should contribute to increase attention given to female 
workers in terms of occupational health and to recognize gender 
differences in the workforce as vital in ensuring the safety and health of 
both men and women workers, as proposed by the International Labour 
Organization (ILO) (48). Regarding to our results and data reported from 
previous studies described (10, 49), university workers of female gender 
are a target group that should be monitored carefully (12). 
These results could contribute to classify women workers as “vulnerable 
workers” with special Occupational Health and Safety (OHS) needs, as 
recognized by the ILO (51) and to OHS management needs to consider 
other factors including a gender perspective to provide a broader view 
of the subject, as suggested by other authors (39, 44, 52-54). Similar 
results were described for Kuhn et al in German population (55). 
Limitations
The analysis of health status and well-being was performed from 
reported  information that could be biased, depending on the perception 
of health and well-being of each individual, mainly between genders.
On the other hand, the analysis is about workplace lifestyle, which 
could not represent the global behavior of the day. However, having 
into consideration the large  number of hours at the workplace, it is likely 
that food intake at the work contributes significantly for total food intake. 
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